
PATENT NO EP(UK) ° ' ^Cj> ~7<^ 2_ 









J SCIENCE i^W:;, 







TRANSLATION OF EUROPEAN PATENT 
UNDER SECTION 77V<0 (5 



Date of Publican of the Translation ±° ■ 3- ■ t 



t 



BEST AVAILABLE COPY 



?c: official use 



Your_rerVence 



PJC/RAL/LPS EPT 4652* 



3fe5 

22se type, or wrirs :>i c^r*- using 
XPITAL loners. 

or escribed fee is pay 3 of e with f/i/s 
/rn. For details, piease contact the 
'tent Office (telephone 
r 1-829 6910). 

\raqraph \ of Schedule 4 ro (he 
rre/us Rules 1990 governs the 
mpletion and filing of (his form. 

lis form must be filed in du plica ie 
d must be accompanied by a 
insladon into English, in duplicate. 

the whole description 

those claims appropriate to the UK 

(in the language of the 

proceedings! 

zluding all drawings, whether or not 
ese contain any textual matter but 
duding the front page which 
ntains bibliographic information, 
•e translation must be verified to the 
dsfaction of the Comptroller as 
responding to the original text. 



The_ Filing of translation of 

European Patent (UK) under 
Section 77(6)(a) 

Form 54/77 



Patent 
Office 



Patents Act 1977 



0 European Patent number 

1 Please give the European Patent number: 



0 150 792 



© Proprietor's details 

2 Please give the full name(s) and address(es) of the proprietors) of trv 
European Patent (UK): 

Name Algina Aktiengesellschaft 

Address c /o Rensch Treuhand Baarer Strasse *3 
CH-6301 Zug 
SWITZERLAND 



Postcode 



AOP number 
(if known): 



© European Patent Bulletin date 



Please give the date on which the mention of the grant of (he European 
Paiem (UK) was published in che European Patent Bulletin or. if i; has not 
yet been published, the date on which it will be published: 



Date 



23.01.91 



Please turn over 



PATENTS ACT 1977 
AND 

PATENTS f AMPNOMFNT) RULES 1_S87 



29 Kl'nV' T^ 1 "' CranS '" 0r t0 Messrs . Tay, or . Meyer, of 
29 Kingsmead Road, London SW2 3HY „. c ,, ra lhJf , 
with the r»™ clare that 1 am conversant 

I,' Snd En9lish 'anguages and that to the best of „„ 

Of the t^ r bSMef ^ - ««t is a troe transUfon 

intends to 0°" -"T ^ £Ur ° Pea " - — d or 

iTZt \ k l EUr ° Pean PatSnt NO ' ° 150 792 - "a na»e of 

Algina Akt i engese 1 1 schaf t 



Signed., this twentv -F ~f r- c +■ ^ 

eniy t-irst day of November 



1 990 




•he invention relates to a drug for treatment of 
hyperphosphataemia in chronic uraemia and for treatment of 
dialysis patients and for prevention of kidney stones, more 
particularly phosphate-containing and o xa I a t e -co n t a i n i ng 
kidney stones . 

The invention a.so re.ates to use of calcium and/or 

magnesium compounds soluble with difficulty for producing a 
drug for counteracting hyperphosphataemia and prevention of 
kidney stones. 

tn the Federal Republic of Germany there are at present 
about 5.000 patients with chronic uraemia (= re nal 
insufficiency) and about 15.000 patients whose uraemia is 3Q 
advanced as to require detoxification of the blood by 
artificial kidneys, i.e. dialysis treatment. Up to three 
times a week, for three to six hours, these patients have to 
undergo detoxification of the blood by one of " the Known 
methods such as h a amod i a 1 y s i s , h a emo f i 1 t r a t i o n . peritoneal 
dialysis or continuous out-patient peritoneal dialysis. in 
order to remove uraemic toxins such as urea, uric acid, 
creatinine etc.. potassium or phosphate from the organism, 
i-e. from the blood. 

Even after additional dietetic steps such as dietet.c 
limitation of ingestion of phosphate through food. the 
phosphate level in most patients is still too high a ft-r 
detoxification of the blood. Hyperphosphataemia i, a n 

important factor in the pathogenesis of secondary 
hyperparathyroidism and in the development of renal 

osteopathy during chronic dialysis treatment. In addition. 

nearly a li uraemic patients are ordered additional 

■judication for lowering the excessive phosphate level to the 

norma I range . 



In recent yeers. aluminium hydroxides such as Aludrox®, 
antiphosphate or aluminium hydroxycarbona te s have been the 
main substances used for intestinal phosphate bonding and 
for lowering excessive levels of phosphate in the serum. Up 
to 10 5 or more of the dru 5 are administered per day CM. 3. 
Kaye. Arch. Intern. Med. 12± , 555 (1969)3. DE-OS 25 13 083 
describes another aluminium salt for reducing the resorption 
of phosphate. 

These known phosphate-bonding substances. however. have 
disadvantages. In the stomach medium. aluminium hydroxide 
or aluminium hydroxide cerbonate is partly dissolved to form 
aluminium hydroxide chloride and aluminium chloride, thus 
liberating A13e. which is resorbed in the stomach, 
particularly in the upper small intestine, and via the blood 
enters the bones and other parts of the body and. after a 
number of years, can cause serious diseases such as dialysis 
encephalopathy or osteomalacia with a tendency to 
soontaneous fractures, anaemia, etc. CA.C. Alfrey et al. 

Trans. Am. Soc. Artif. Int. Org. IS. 257 (1972); A.C. Alfrey 
et al. Kidney Interna. 18. l»5 ( 1980 ). J.T. McCa I et al. 
Kidney Intern. 18. US (1980)1. According to the 

statistics. .10 to 12* of dialysis patients die from cerebral 
incidents. and quite a few from dialysis encephalopathy CH. 
Pogglitsch, Nieren und Ho chd r uckk r enkh e i t e n (= Kidneys and 
diseases accompanied by hypertension) 10. 210 (1981)). 

Even if aluminium hydroxide is administered in a form 
resistant to gastric juices but soluble in the small 
intestine. the result as before is undesired resorption o: 
aluminium CH. ?o 5 glitsch et al. Nieren und 

,~ . af z M Qoi) i [t therefore appears 

, rtn nm. e the ohoaohate-bondins preparations 
necessary to discontinue cne H IIU 

containing aluminium, as used at present. 
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In addition to a I urainium-conta i n i ng pr = p arati on 3 , calcium 
carbonate is used in individual ca3fis fQp .^.^ ^ 
Phosphates. C.iciun carbonate dissolves in the acid "medium 
or the stomach, whereupon phosphate in the form of inso-uMe 
calcium phosphate can be bonded in the neutral medium of the 
small intestine end excreted with the faeces. This 
treatment, however, presents serious problems i . 

increased intake of calcium into the blood, the final result 
bSlnS aCUte and Possib.y fata. h yp . r c . , c t . . m , „ 

Consequently. treatment with ca.cium carbonate has not 
hitherto been generally accepted. 

Kidney stones containing phosphate can also be formed by 
intake of phosphate in food. the main products being calcium 
Phosphate stones. Recurrence of phosphate-containing kidney 
stones is likewise prevented by using a . urn i n i urn- c o n t a i n i n g 
Phosphate bonding agents. with the p r e v i o us 1 y -me n t i o n a d 
d i sadvan tages. 

Similarly, intake of food confcaininff ^ p . ch . n oxalafce 



ones 



promotes the formation of oxa 1 a t a - co n t a i n i ng kidney st 

FR-A-4 265 M Csae Resume. paragraphs 3 and 4) describes 
drugs resistant to gastric juices and containing either 
magnesium hydroxide or magnesium oxide as the main 
constituent. 

Martindale (The Extra Pharmacopoeia). 28th edition .932. 
pages 82 and 83 and particularly 699-t. describes the use of 
magnesium hydroxide and light magnesium oxide as a drug. 
This citation contains no hint that certain calcium 
compounds can be used for treatment of hype r pho 3 ph a t a em i a 
and prevention of phosphate-containing end/or oxalate- 
containing kidney stones. 
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The object of the" invention is to provide a druj for 
reducing the intake of .phosphate, particularly in chronic 
uraemia and in dialysis patients, and thus lowering the 
phosphate level in the "serum. A particular aim of the 

invention is to pro vide* drugs for preventing the formation 
of phosphate — containing and/or oxalate-containing kidney 
stones. The drug is more particularly for patients known to 
have a tendency towards the formation of kidney stones. The 
drug should be free from the disadvantages of co mm e r c i a I I y 
obtainable substances. 

Another aim of the invention is to use calcium and/or 

magnesium compounds soluble with difficulty for producing a 
drug having a new indication. 

The invention relates to a drug for treatment of 
hy pe r pho s ph a t a em i a and prevention of ph o s ph a t e - c o n t a i n i ng 
and/or oxalate-containing kidney stones, characterised in 
that it contains a calcium compound which is soluble with 
difficulty at pH 6-9, i.e. calcium carbonate, calcium 
hydroxide, calcium oxide and/or calcium sulphate, together 
if required with conventional excipients and/or diluents in 
a form resistant to gastric juices. 

The invention also relates to use of at least one calcium 
and/or magnesium compound which is soluble with difficulty 
at pH 6-9 for producing a drug in a form resistant to 
gastric juices, for treatment of hyperphosphataemia and for 
prevention of p h o s p h a t e - c o n t a i n i n g and/or oxalate-containing 
kidney scones. 

The invention also relates to use of 
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" Calcium carbonate for producing a drug i n a fop , 
-sistant to 5aatric juicea countepactinff 

Hyperphosphatemia and for treatment of phosphate- 
containing kidney scones, 



i i ) 



Ma5ne5iUm carbonate, ,a S ne 5 iu, hydroxide carbonet 
m8Sne3iUra hydr ° xid2 a ^ magnesium oxide for producing 



•5 a 

. jices 

treatment of o xa ! a t e - c o n t a i n i ng kidney stones, and 



drug in a form re3istant fcQ sa3fcric ju . ces fQ 



e 



iii) Calcium and magnesium compounds which are soluble with 
difficulty at p H 6 - 9 in combination for producing « 
drug in a form rasistant to gastric juices for 
counteracting o xa I a t e - c o n t a i n i ng kidney stones. 

It has sur P rising>y bean found that whan calcium and/or 
magnesium compounds soiub.a with difficulty a t P H 6 - 9 are 
prescribed, phosphates or oxalates are effectively bonded in 
the form of insoluble calcium phosphate or calcium oxa.at 
°r magnesium phosphate or magnesium oxalate w ifchout 
excessive undesireble resorption of calcium or magnesium 
cations in the blood, as occurs e.g. on administration of 
solub.e calcium or magnesium salt*. e.g. citrates or 
carbonates, which dissolve in the stomach. 

It has also surprisingly been found that the desired effect 
13 obtained if the calcium and magnesium compounds are used 
in the form of a drug resistant to gastric juices. 

A critical feature of the invention is that the drug is 
administered in a for™ resistant to gastric juices. This 
rorm of administration, completely surprisingly an d 
unexpectedly, can be U3ed to faond phos?hate op Qxala ^ 

without excessive interfering sorption of ca.cium or 



magnesium into the blood, as in the case of the prior-art 
form of administration of these calcium or magnesium 
compounds . 

The drug form resistant to gastric juices releases the 
calcium or magnesium compound soluble with at pK 5 - 8 into 
the small intestine, where it slowly reacts with the 
phosphate and/or oxalate in the small intestine to form 
insoluble calcium phosphates and calcium oxalates or 
magnesium phosphates and magnesium oxalates. These 
substances are then excreted in the faeces without 
resorpt ion . 

Since the drug, e.g. calcium or magnesium carbonate, is 
soluble with difficulty at the pK of 6 to 8 prevailing in 
the. small intestine, there is no excessive resorption of 
calcium or magnesium ions, in contrast to administration in 
the conventional form of a drug which is soluble in gastric 
juices. 

In the drug and use according to the invention, use is made 
of calcium and/or magnesium compounds which are soluble with 
difficulty at a pH from 6 to 9. preferably from 6.5 to 8. 
Examples of such substances are calcium carbonate, calcium 
hydroxide, calcium oxide, calcium sulphate, magnesium 

carbonate, magnesium hydroxide carbonate, magnesium oxide 
end magnesium hydroxide. Of course, mixtures of at least 
two or more of these compounds can also be used. 

Preferably according to the invention, calcium carbonate is 
used for treatment of h y p e r ph o s p h a t a e m i a and phosphate- 
containing kidney stones. Preferably also, the magnesium 
compounds, preferably magnesium carbonate, magnesium 

hydroxide carbonate, magnesium hydroxide end magnesium oxide 
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COnta!ni ^- kidney stones. 



= , . Mixtures of the aforementioned 

l " -^nesiu.-n compound, ere a , so suitab.e 

treacment of oxalaie-con Gaining Kidney stones. 



o r 



>" th. forra of , drus [|n[ [o s>>[ric . uic _ T ^ 

arugs can in known mann-r be in ■-„«, c 

be ln forrr, of tablets or hard 

Se.atm capsu.es or soft selatin capsu , e3 Qp grMuX ^ % a(( 

de e pot ta f nt ^ SaStriC JUiCSS - — - «„ a.so be in 

P t - ^stric ju ices. so that on , y one 
dose per day i 3 required. 



The calcium and magnesium compounds pr< 

indention and used according to the 



present in the dru*- 3 

according to the 



invention are commercial obtainab.e. They can be used in 

the form of powders. granules, beads or the , ik . for 

producin S the drugs according to the invention. The powders 

can be fine or coarse. 



The amount of phosphate bonded i 



s e.g. about 40 to 180 mg/g 



'or calciu, carbonate in vitro, and about 100 to 300 mg/g 

Ca,CiUR1 ""P*"-. -nd is therefore higher than for many 
-aluminium hydroxides. 

The ox alate bondins ^ ^ ^ ^ ^ 

ca Cum carbonate and about 100 to 250 mg oxa.ate/g for 
" -'Phate. The va.ues measured for ma S nesium 

compounds are similar. 

" ^s surprising and not obvious that the p h o s p h a t e -bo n d i n g 
ca P ac lt y of calcium and magnesium compounds is of the same 
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order, and sometimes higher, than that of aluminium 
hydrox i de . 

The following examples explain the invention. In the 

examples, the following methods cf determination were used: 



a) Determination of HPOa z & 



HPCUZe was photometrically determined by the method of 
Gomorri CG. Gomorri, J" - Leb. Clin. Med. 27, 955 (1942 )]. In 
the process, inorganic phosphate combines with sodium 
molybdate to form phosphorus molybdate, which is reduced 
with p-rne thy I aminopheno I sulphate and converted to colloidal 
molybdenum blue, which is photometrically determined. 

b) Determination of ^x a I a t e 

Oxalate was t i trime trica I ly determined by means of a 0.02 
potassium permanganate test solution, which was stabilized 
by boiling for one n"our . L0 ml of the sample was mixed with 
150 ml twice-distilled water and 10 ml of 1 + 4 dilute 
concentrated sulphuric acid, heated to 75 - S5*C and 
titrated with the KMnCU solution until permanently faint 
pink. 



Example 1 

Tablets or hard gelatin capsules resistant to gastric juices 
and each containing 500 mg of the drug. were manufactured in 
known manner. 

The pH wes adjusted to 
caustic soda solution 
tablets or hard gelati 



the desired value with Tr i s buffer, 
and an excess of K Z HPO< , and the 
n capsules were added and incubated 
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he free phosphate w as then determined 



r or one hour 

The resul fcs w sre as c 0 , , Qws . 
Calcium carbonate tablets 

P H = 7 • 

phosphate bonding: , 2 o m ,/ 

pH = 7 5 120 m S/£ 

Phosphate bonding: 135 mt/ 

P H = a.o . . 135 ms/ « 

Phosphate bonding: 150 mg/s 
Calcium carbonate (hard gelatin capsule) 
PH = 7 . 0 . 

pH . 7 5 Phosphate bonding: I2S ^ 

P H - a'o Phosphate bonding: l40 ^ 

Phosphate bonding: 170mg/g 

Calcium sulphate . 2H 2 0 (tablets) 
PH = 7.0 , 

pH = 7 Phosphate bonding: 2ao ms/s 

pH =a'o Phosphate bonding: 300mg/g 

pho3 P hate bonding: 300 mg/g 

Magnesium carbonate (tablet) 
pH = 7 . o 

Phosphate bonding: 140 mg/ s 

PH = 7 . 5 , ° a 

phosphate bonding: 150 / 

pH=a.o , a 

phosphate bonding: 150 ms/g . 
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Magnesium oxide (hard gelatin capsules) 

pH _ 7 0 phosphate bondip.g: 160 mg/g 

pH - 7 5 phosphate bonding: L60 mg/g 

pH - s,o phosphate bonding: 130 mg / g 

Under the same conditions, the phosphate bonding by 

aluminium hydroxide (Aludrox® tablet) was 170 mg/g. 

Ex amp 1 e 2 

In order to determine the oxalate bonding capacity. two 

series of samples were prepared: 



a) 500 mg oxal 



ic acid in 190 ml of 0.1 M Tris-HCl and 



b) 500 mg oxalic acid and 960 mg K 2 HP04 in 190 ml 0.1 M 

Tris-HCL 

tn order to simulate the P H conditions in the individual 
sections of the intestine. in each series samples were 
prepared with the following pH values: 

pH = 6.0; 6.5; 7.0; 7.5; 8.0 

After the pH had been exactly adjusted with NeOH or HC1. the 
buffer was made up to 200 ml and two tablets resistant to 
gastric juices (containing 500 mg of the drug) or hard 
gelatin caosu.es resistant to gastric juices (containing 500 
mg of active principle) or soft-gelatin capsules res.stant 
to gastric juices, (containing 500 mg active principle) were 
added to each sample. 
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" made U P to 200 ml. The sta ^- 

b. th .„«, ..... Por[lon , w _ ra _ ry ; ix c in : 

separated by cent-if,,-* formed 

7 cenc - ifujing and in__, 
supernefcenfc Wepg U m 1 Portions of fch 

d. t . , minafcion> . Wlth ^ —»-n C 5es . ethods 



Resul c s : 

Calcium carbonate < 
pH 
6 . 0 

6 . 5 



tablets, resistant fc 0 jr. st -ir ■ 

&-sc.ic juices) 

Bonding of oxalate Cm*/*) 



7. 0 



7 . 5 



a . o 



a> 180 m s 
b > 150 ms 

170 m 5 
b> 145 m s 

a) 165 m 5 
b> 145 m S 

165 mj 
b) 140 m 5 

a 5 15 5 mg- 



b ) 140 



Calcium oxide (soft gelatin capsules, resistant to gastric 
juice) 

pH Bonding or oxalate ( mg / g ) 

6.0 a ) 1 50 mg 

b) 130 mg 

6.5 a ) 160 mg 

b) 140 mg 

7.0 a ) 1 60 mg 

b) 140 mg 

7.5 a ) 1 65 mg 

b) 140 mg 

8 . 0 a ) 170 mg 

b) 150 mg 

Magnesium carbonate (tablets resistant to gastric juices) 
pH Bonding of oxalate ( mg / g ) 

6.0 a ) 190 mg 

b) 150 mg 
t 

7.0 a ) 200 mg 

b) 150 mg 

8.0 a ) 2 2 0 mg 

b ) 1 6 0 mg 
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Magnesium hvdroyi a- 

' ° Xlde .carbonate Chard , a , ah - 
resistant to ^as'tric juice) ff-I-tm cap; 



PH 



6 . 0 



6 . 5 



7 . 0 



8 . 0 



Bonding of oxalate (ri s / s ; 



a ) 180 



a> 130 n 5 
b) 150 

a) 20Q ms 

b > 160 mg 

a > 2 i 0 m S 

b> 180 mg- 
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Claims for the contracting states DE . G3 . FR , NL . IT, 3E, SE 
and CH/LT 

I. A druj for treatment of hypsrphospha kaemia and 
prevention of phosphate-containing and/or oxa late-containing 
kidney stones, characterised in that it contains a calcium 
compound which is soluble with difficulty at pH 6 - 9, i.e. 
calcium carbonate, calcium hydroxide, calcium oxide and/or 
calcium sulphate, together if required with conventional 
excipients and/or diluents in a form resistant to gastric 
juices . 

3. A drug according to claim 1 , characterised in that it 

is in the form of tablets or hard gelatin capsules or soft 
gelatin capsules or a granulate, all resistant to gastric 
juices . 

3. Use of at least one calcium and/or magnesium compound 
which is soluble with difficulty a t pH 5 - 9 for producing a 
drug in a form resistant to gastric juices, for treatment of 
hyperphospha t aemi a and for counteracting phosphate- 
containing and/or oxa I ate — containing kidney stones. 

4. Use according to claim 3, characterised in that calcium 
carbonate, calcium hydroxide, calcium oxide and/or calcium 
sulphate is used as the calcium compound which is soluble 
with difficulty at a pH from 6 to 9. 

5. Use according to claim 3, characterised in that 
magnesium carbona te , magnes ium hydroxide carbon a te . 
magnesium hydroxide and/or magnesium oxide is used as the 
magnesium compound which is soluble with difficulty at a pH 
from 6 to 9. 
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hyp.rpho Sp hal,. ml , -, H k ,rt,l "«nl of 

Uss of magnesium carbonat- 

carbonate. mas , esiuni hydroxid . ' » hydroxid. 

P-ducin 5 a drus fn a f y op iun. o xide For 

5 in 3 form resistant to xas >-r-<^ 

for producing a drus in a - 9 co ""^nation 

anH - r ° rm re = i3tant to „.t rip • 

count.-..*,.,, of ox .,. t .. eont . lnJn> =( ^ 



uices 
ones. 
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Claims for the contracting state AT 



L. A method of producing a drug for treatment of 
hyperphospha taemia and for prevention of phosphate- 
containing and/or oxalate-conteining k idnQy stones, 
characterised in that a calcium compound soluble with 
difficulty at a pH from 6 to 9, i.e. calcium carbonate, 
calcium hydroxide, calcium oxide and/or calcium sulphate is 
mixed with conventional excipients and/or diluents and the 
mixture is converted in known manner into a form of drug 
resistant to gastric juices. 



2. A method according to c 

the drug is produced in the f 

capsules or soft gelatin c 
resistant to gastric juices. 



laim t, characterised in that 
orm of tablets or hard gelatin 
apsules or a granulate, all 



3. Use of at least one calcium and/or magnesium compound 
which is soluble with difficulty a t pH 6 - 9 for producing a 
drug in a form resistant to gastric juices, for treatment of 
hyperphospha taemia and for counteracting phosphate- 
containing and/or oxa I a t e -con t a i n i ng kidney stones. 

4. Use according to claim 3, characterised in that calcium 
carbonate, calcium hydroxide, calcium oxide and/or calcium 
sulphate is used as the calcium compound which is soluble 
with difficulty at a pH from 6 to 9. 



5. Use according to claim 3, characterised in that 

magnesium carbonate, magnesium hydroxide carbonate, 

magnesium hydroxide and/or megnesium oxide is used as the 

magnesium compound which is soluble with difficulty at a pH 

f rom 6 to 9 . 
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nyperphosphafcaenua and t, trsa trr,ent of 



Us - °f magnesium carbonate 
carbonate. na S nesiu m hydroxid / ^-oxide 

P'oducln, a dr U * in a .- 0 -«n..iu ra oxide f _ 

treatment of OXalate _ c • 1 '- nt C ° gastric Juices and 

C ° nt91nin S k ^ney stones. 

-olublT.ith d^Mcuu/^ r*;" 1U " COrn? °^ dS -"'eh are 

f " P—«ein ff a dru 5 in a f ^ 8 fc ° 9 ' " combination 

a in a form r e s i 3 r =. « 1. 

and for counteracting oxa lat "° 53Str ^ juices 

5 °-'^e-containin s kidney stong3 
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